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(57) Abstract 

PURPOSE: To form a high quality covering layer on the 
surface of a metallic material by preventing a 
decomposed carbon generated by electric discharge 
from remaining a lumps in the covering layer. 

CONSTITUTION: An electroconductive fine ceramic such 
as WC, TiB^, TIN is mixed with a metal or 

metalloid(nonmetal) easy to form a carbide such as Ti or 
B and a metal to be treated or a metal easy to fuse vAth 
the fine ceramic as a binder respectively in a powdery 
state and the mixture is compression molded to form into 
a prescribed shape. The metal to be treated is electric 
discharge machined as one of electrodes in the 
machining solution, where the molding is used as a 
discharge electrode and a machining solution for forming 
carbon by decomposition caused by the generation of 
discharge is used as the machining solution. As a result. 



the surface layer composed of the electroconductive fine 
ceramic, the carbide, an uncarbonized part of the metal 
and a bonded metal is formed on the surface of the metal 
to be treated by allowing a part of the metal or metalloid 
easy to form the carbide to react to form the carbide. 

COPYRIGHT: (C)1995,JPO 



mB*mmfff (jp) 02) ^ ^ |^ ^ ^ (a) (ii)»iwhh4^m»^ 

#^^7-197275 



(SDlntCl.* 




F I 




C 2 3 C 26/00 


D 












mutsi mme^s FD 8 M) 








390014535 








mmsmmm 


(22)tttBiB 


5^(1993)12^313 










02mmt 










* - - »K=l till 1 - tXJ ■ # w ■ * « A «tfSL Lit* .^m^ « ^ 

S^8IJR# 0 #Tfrig;a# 9 T@ 12#M<Z)12 
















a^«ll^t!rST^eKA«e$e661-51 



























(54) [%i»0!>«li(] «4'tte(cJ:-&^S4m(i!>^Sje^!D^ 



(57) iwm} (m^m) 



1 

TiC. TaC. ZrC. VC. TiB.. TiN. Ti.N<^ 

u m^^m^n-^xmm(Dm^t\^i^^<o^Wi'mMM 
-:;^Srm^^bT^^c«;DPX^^T5r ^i;i<ti:). ttrfB<D^ 

[IS*3g4l ^mn.myr-O'^y^ry^^i^K Al. 

lfS*«5l ^^b«?Srf^*?Sv>^®d5. Ti. Nb. 
W. V. Zr. Ta. Cr. Mo. I^<^ 1 SXIi: 2 SW-h 

[IS*3B7 1 ^^l:^»?SrfPt)SV^^Jai: UTNbS: 1 - 

1 0 Vomn-r^m^^ 1 3 icfB«<o;^fco 
[fs*^ 8 1 fs*^ 1 3^}^ 3 \cmm.(D:^m^ x v mm 



(2) #PB¥7-1 9 7 2 7 5 

2 

[0 0 0 11 
[0 0 0 21 

[0 0 0 31 Ud-U ^]^51Sd5i^<. m 

V^j^^;65^o^o PVD. CVDIi. ««ffii:SV^^ 
;65^V^;65^ 10 0 Ot:eScofi5V>ma^^_L#*^TSc 

[0 0 0 41 Mjc. rtttosw-e^v »l*ttaff>^^ 
30 mtt*5s< e«<btH»i-e*>So 

(0 0 0 51 ^r-C. rtt^CO^tt. P 

VD. CVT>t$:}£(OX/^^mm^^^mt\^X. 5fetc# 
S^pa - 3 2 9 4 9 9 ^{z.xWiW^mm^^^ l^fto - 

[0 0 0 61 r <^^Scm«Sffil:i. ±U<D^^3^^m\^it-< 
40 5^. SfS^ 60^^^14365^ b<]^<. 10-1 00 Mm 

X<^*BXfgSi:l^«-eS>t). fPI8tt;65^U< A<. Sft 

m 1 . ^ 1 o 
[0 0 0 7] 
[^11 



(3) 



#§l¥7-l 9 7 2 7 5 



i 


1 1 ^&<^&LWimo!)imt 




4 




PVDiS 


CVDifi 












mm 






mm 

) (lO'-lOO/tQ) 


(/tm/nin) 




0.25 




^l.Ociia/tDin 








iiSo 
















A<*o 






WO 




wy 


ML 


«y 
















Ho 








^t<ao 


@I8 1 


So 






iFt<Ao 



20 



[0 0 0 8J 

ffiifettv ^m(omim^pvD. cvd. 

10 0 0 9J -hfB©S)t«*|^®&o^;g^^^ 

Co 0 1 oj 

^^mi:n'^xmm<Dmvtk Lith<oi:»mmmi: lx 
m\ mjimt i.xt!cm<om±icx ^mmi:^±m-r 4o 

flfc-fr u«>. ttftiat^s^flgjc^mis 7 r -f v-fe 7 § s, ^ 

« i ^ Sl^ffi^ Sr^g^^S ^ i ^i,^^ ^ ^^^^^ 
to 0 1 U m<0:^m^tt. *»@tt©77^^ 



[0 0 1 2j sjc. m<o:^?tmt. ±m(Dj^micx<^m 

[0013J 

Co 0 1 4] ^^mit. imfj:t*<Dmun. t/w$=!> 
-c^@-eift{g/£^aD*!i3a^ s t j; 9 . ^^jg 

I00 15J iti^-e, i§l*fe*if»Cj;oTJgj^Lfc« 
CO 0 1 6 J «e3l50*DxWi: LT^lJ^ 



5 

10 0 171 *^ll(CJ:S«®«iaXS»4WT<0««J- 
J: 5 1 5. 

[0 0 18] SIOeOXS-C^ffiJcttCWSTJ^J^-rSJc 

[0 0 1 9 J mt-v «fe3tEOSfemfi^®ffi-CW:. WClCCo 
*>2.*^^. APX«(D^>S|^**^-fb<^i:LTKJ|X)fe^-r 

[0 0 2 0 J WTt-3|c«igjc*5»t5S})t*#W®^a* 

[0 0 2 1] jjtemsi : nnmrnt lth. «tmttx«: 

JUitfm&y r 7 $ y SriK-e- Sr, 
[0 0 2 2J ^att7r'i'i^-fe7$s':*';^t UTti. «a| 

WC, TiCx TaC, ZrC. VC. TiB.. Ti 



(4) #08^7-1 9 7 2 7 5 

6 

N<01«XJ4 2aEJl±*5#»fP>tv5. 

r'0-fe7 5;5'^'^i:b-Ctt, Al.O.. Si. 

[0 0 2 31 mimi:i¥*)M^^mt uT^a^ mtfx 

Ti. Nb. W, V. Zr. Ta. Cr. Mo. Mn© 1 @X 

1 0%^p-r5w:S5«l$l$tt?.o i&<o^^^miA. :L(r> 
10 ^PSSre^t LT^P^tttSo 

[0 0 2 4] i^-tnt uTi*. fi^«!.a:&ji:xi±Bt(fa7 T 

[0 0 2 5] WLW)\i-XM ■■ Sc«SPX»:ittffl-r5*PX?eEt 

^}tt. «&8i«S-C*>2.. }ffitt;K^t:*5!l(CnHiiOt? 
20 fci!6>6>, fSi^WSt-ixliC. Hi:4>M«<Z)Cn_x. Hm_y 
Sr*i*S. ^^bUSv^^||;i5JfemtJ:J;oTiSSta<^^-x?;!)P 

(00 261 Mi+M.+M,-»M.+M.C +M.+M. 

M. : ^fb!^Srf^9SV^^Xtt^JS 

30 M.C : ^-fb«)Srf^!?av^^JilXtt^MOK-(bife 
(00271 fl6©ikm>!rax^# : ««f 

»;?lHie*-ef8^$*2.i:, ApxffiH:/^*^^|»««IJ^i;^fe 

fc:;5A/cm'tii5<. iiStaffiffiSr^l 0 ys 
~ 1 0 0 0 /isetf©0^BB-T?^l!-S. SS:®;S®^®ta 

0 0 0 kgf/cm'i: ^'i •? . L.fc-^a555-tt^«-r S t «0 

[00 281 y<fi^:^WlW3}iJ:(D»'i. LV^^^«, mMM 
JE: 60~100V. ^^/v;^*Sc®®itfiS( I p) : 1 ~ 1 
0 0 A. ^</U:Km(.T p):5~2000/*s. «cJt^M 
(rr) : 5~2 0 0 0 //s-efcS« —^m^. ^^-'I'J^jSfcm 
SJKfilIp*S/h$V^^x m^-tf. Ip=3 AJtif-Clirp 

= i6mss ip/6S:*:#v^^. ip=5 0A;S:i?-e«Tp= 

2 0 0 0 ts<Dj;5J^x I pW/h^v^^tt rpt^adK , 
50 Ip©:*:#v^^«:rpS:«< 




7 



[00 2 9] **5. xsi;iT?i«b(i:< v^assr— 

4^-cjflxt"s^tt->fc5o '^ftmn0k^hmm(oit±m 

Co 0 3 0 J *%^<^>^J£Jii>^v>btv5^BO— >pa«rg| 

ofc«*as^jR B^irmm^mi. 
fttknmmirmi o- 1 o o /insso^/hreRt-csw 

^^:<^:oT±T:fe^^^-^S^)■^tBi:/iroTV^5o 

[0 0 3 1] 
to 0 3 2 J 

t«»01llj WCm^^nmS urn) tmmt^h^^^Fe 
bT> »®;!)PXJffi(;lT?a)cDcfi'T?Sfc 

®MS(l^fc!)Px)s^^To;/ho :i<Dm(o^m^m'±. tkm 
[00 3 3] 1 ^pxco^. Bf^mmt:0mn^m 

«i(^)(-«lx.T. f^CJfc«*px«^'^»m^S(2»:^ 
S)Sr?Toyto :i(Of^<otm^i^tt. »c«ii«fE I p= 1 0 

Tp= 1 0 2 4 L;^o 
[00 341 03JC, llMl\JiRX}^21^U31^ffoft^ 

mm<DE PMA\cx^m^m^M<omm^^'ro ( i ) 

li21kn^m^s (2) J:3:W. (3) (4) IIF 

eCOS^^Wi^JlT^fe . (1) <D29z,m'f-m<D^\^^hlL 

t>n.hti. rttj^ (3) (OCoffii&«f)e;^d*e>;<;-5K>- 
<7>a-e$>Sr ±|B<D HjyiPX*mc^-t-<fc 5 

[0 0 3 51 mmmmmi'^m^\^ur(oxo\^^K. 



(5) #M^7-1 9 7 2 7 5 

8 

Nb>Ti>V>W>Mo>Cr>Mn>Fe>Ni>Co>S 

i 

[0 0 3 61 mtm%:ip^M\f^7cm^mmmx^^t. 

IVBM ' Ti. Zr. Hf 
VBm ' Vs Nb. Ta. 
VIBS^ • Cr. Mo. W 
VIIBa^:Mn. Tc. Re 

r<7)5'^Hf. Tc. ReSr6fev^fct><0^5A 

[0 0 3 71 

(D)fcV>Alt>W>fflU. Ti^Al*^b>i^ff«^ft:affi«rf^ 
•9. «^^S^JS(««-)t>Al«-(Tyw^i$^>f;<;;^ h«-AD 
Ci2)t b/sio «S«>ffli&«^J:<J:S^«(^>fb'a' 

PJffiJc/^^J:5^-SaJtbyt^KSrfToy^o TiC 

;fco r(0«pcoTi^Al<DS-g^)t. JS:«jPX^#^«:»:<o 

[0 0 381 mm^^ : 

Ti : Al=3 6:6 4 (**%) 

fib. Ti<D*fi«Sr9 9. 5%. Al<D*fi**9 9. 7%^ 
Ti^r5Al^t«&*}|a[«4 4i[/meJLT'C. m^&ti 
»i4 4 IMPa^ b;feo 

30 ipxja : wcMMiLm'nm 

tmMiL§kw : wcmmm i p= 2 o a. 

4Sc®®jK>'^/i^:^® T p= 5 1 2 lis 

^^^<jv:^ «gRp(y^^-x-<:7r^^— ) = 33% 

Rp=D= { X p/( T p+ T r)} X 1 0 0 (%) 

[0 0 3 91 HI 4 ytmhfhtinmmM^mM(D^mmm 

0J^-efc*9. «:«-<DAl«-<^^ffitn^^$tty^tco{^Ti 
CbT i Ah-Cfc^ r ^ d5t>;&^Sp 
[00401 »«JPX*fl^<05 »««i?fE^'«/i- 
40 ;^ iH T pSr^ TLX^mm (Dm^RrlT i C i:m^ 

€ (Dm^RXJ^T i C <Ofls® S: W-<yhJ|g«Sr 0 6 \cm 

^\^5 0%Sl±X. 7 0%SS^^:t^bTV^-5r^:^s^p 

[0 0 4 11 r<?5J:5f-> i^^^(OTit^TiCkz,fj:oX 

50 ia<. '^>r:^'oify;t;— :;^S6a[d5 5 0 0 — 1 0 0 OWJb 



(6) 



WC t CoCDte{cTiC?ri>Dx5 t iS;mW^^<^>Sttfc 
[0 0 4 2] 

Co : Ti=6 0 : 2 0 : 2 0 (fift%)<OS.J^-ejS^Lfc 

mmm i p= 2 o a. itsmgiE^NVP^^i r p= 1 e s t 
1 0 0 4 3 1 1 »c6px©^, ^^mm^^mmitm 

A. ip= 1 0 2 4 //st uyi:, 
1 0 0 4 4 J 1 2 Jfc6DX-C» 

^^'^sEMmm^mmm^M) 
-80:20 (DS.j^-ejg/s Litnmm^ y> ^OHiJxA 



10 



1*M¥7-1 9 7 2 7 5 



nx mWmSil 0 Om/mint Lfc. 
[0 0 4 5 J 



10 



20 



mil 



10000 



-5 fooo 



CVD» 



[1113] t*^^Jl-C#6>Hfctta«,©EPMAJcJ:5B 
e^ft-e. (2) ttW. (3) ,ic, (4) (iFe^ffi 

[04] t*»M2-e#b*i,fcr/p*>jr^;e,^ htf^Bo 

[msj S*«M2-e^<yi.;^iti©|E^fctj!jflug^^j^jtg^ 

^U«T i C (D^ito?|§^^^^^0^ J, 5^ 

[0 6 J mim2xMjLmm<omttm^m<ow^i^s^^ 

[@2] 




2 5 



10 50 



100 1000 




[BI5] 





100 


E 
it 


75 


>^ 






50 


1 


25 




0 - 



[06] 
22ztmjmT 



iPi20A 
Rp:0.33 

tw:l805 I d-v 
Pc:44IMPo' * 
P.:9.8KPtt 




10 100 
/VIJMTP (us) 



0.75 



0.50 



^ 0.25 




•■1 



Jp:20A 
Rp:0.d3 
P(i:44mPo 
ft?9,6KPo 



150 300 450 600 



(8) 



iRfM¥7-l 9 7 2 7 5 



[@4] 



Tp:5t2/is 

Ip:20A 

Rp:0.33 

tw:2405 

Pfl:441MPQ 

Pi:9.8KPa 



40 50 60 70 80 90 




